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NATIONAL DAM INSPECTION
PROGRAM

] ‘ PHASE I INSPECTION REPORT
" BRIEF ASSESSMENT

Identification No.: MAO0O0l21

-
. Name of Dam: Williams Mill Pond Dam
Town: Worcester
; County and State: Worcester County, Massachusetts

Stream: Tatnuck Brook - Tributary of the Blackstone
River

Date of Inspection: November 29, 1978

Williams Mill Pond Dam is a 360-foot long, 1i-
foot high earthfill dam. The original dam at this
site, which was constructed around 1888, was partly
rebuilt after belng washed out in 1923. There 1s no
other information avallable on the construction of this
dam. The stone masonry spillway has a sharp-crested
concrete weir and a stepped stone cascade. The 47-foot
long spillway crest has been breached in a 20.2-foot
section near the right training wall. The crest 1s at
Elevation (El) 505.4 in the breached section and 508.0
in the unbreached section. There 1s no apparent outlet
at this dam.

The dam 1s in poor condition. If it 1s to be
retained, certaln deficlencies must be corrected to
assure its continued performance. This conclusion 1is
based on the visual inspection at the site and the lack
of avallable engineering data, or evidence of opera-
tional and malntenance procedures. According to the
Corps of Engineers guldelines for the classificatlon of ' )
hazard potential, the dam has been placed in the "low" ' : 1
hazard category.

The followlng are visible signs of distress that T Y
could indicate a potentlal hazard at the site:
breached section of the splllway; lack of a low level
outlet; erosion at several locations along the embank-
mnent and down the left bank of the discharge channel;

¢
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possible seepage through the left embankment; dense
growth of trees and brush on both slopes and on the
splllway crest; loose and displaced stone blocks on
. the spillway, the side walls, and the apron of the
cascade; erosion and unidentified flow from beneath
the concrete retaining wall; and accumulation of
branches and debrls in the downstream channel.

Hydraulic analyses indicate that the spillway
- can discharge a flow of 1,900 c¢fs with the water sur-
' face at El 512.6, which is the low point on the crest
of the dam. <An outflow test flood of 4,170 cfs
(one-fourth the estimated probable maximum flood)
will overtop the dam by a maximum of 1.8 feet. The
- spillway can discharge U5 percent of the outflow test
flood.

The pond behind the dam 1s partially silted up
and overgrown. Although the dam 1s in poor condition,
it apparently does not represent a hazard to the area.,
However, should the dam be retained, it 1is recommended
that the Owner employ the services of a qualified con-
sultant to conduct a more detalled hydraulle and hydro-
logic investligation and design an adequate splllway.
In addition, the Owner should selectively clear the
brush and trees from the embankment and the spilllway;
backf1ll and protect the eroded areas on the crest
and slope; repalr the side walls and crest of the
spillway; control the leak from the left bank of the
discharge channel and backfill the eroded area from
behind the concrete wall; and clear the branches and
debris from the channel at the entrance to Coes Reser-
voir. The Owner should also implement a systematic
program of lnspection and maintenance.

The recommendations and remedlal measures out-
lined above and in Section 7 should be implemented by
the Owner within a period of one year after receipt of
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this Phase I Inspection Report, assuming that the dam
will be returned to use. An alternative to these
recommendations would be to breach the dam and drain
the pond.

Project Manager
Metcalf & Eddy, Inc.

Connecticut Reglstration
No. 08365
Approved by:

Pt ZNBoslr),

Stephen L. Bishop, P.E. {
Vice President
Metcalf & Eddy, Inc.

Massachusetts Reglstration
No. 19703
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f: This Phase I Iunspection Report on Williams Mill Pond Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recormended Guidelines for Safetv Inspection of
Dams, and with good engineering judgment and practice, and is heredby
. submitted for approval.

-t 0% By

- JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division
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PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these guldellnes
may be obtalned from the O0ffice of Chief of Englneers,
Washington, D.C. 20314. The purpose of a Phase I Inves-
tigation 1s to identify expedlitiously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam 1s based upon
available data and visual inspections. Detailled investi-
gations, and analyses involving topographlc mapping,
subsurface 1nvestigations, testing, and detalled compu-
tational evaluatlons are beyond the scope of a Phase 1
investigation; however, the investigation 1s intended to
i1dentify any need for such studles,

In reviewing this report, it should be realized
that the reported condition of the dam 1s based on obser-
vations of field conditions at the time of inspection
along with data available to the inspection team. In
cases where the reservoir was lowered or drailned prior
to inspection, such action, while improving the sta-
billity and safety of the dam, removes the normal locad on
the structure and may obscure certain conditions which
mlight otherwise be detectable 1f inspected under the
normal operating environment of the structure.

It 1s important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and 1s evolutlonary 1in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some polnt in the future. Only through
continued care and inspection can there be any chance
that unsafe conditlons be detected.

Phase I 1nspections are not intended to provide
detalled hydrologic and hydraullc analyses. In accor-
dance with the established Guldellnes, the Spillway Test
Flood 1s based on the estimated "Probable Maximum Flood"
for the reglon (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted
as necessarlily posing a highly inadequate condition.

The test flood provides a measure of relative splllway
capacity and serves as an ald in determining the need
for more detalled hydrologic and hydraulic studies,
consldering the size of the dam, its general conditions
and the downstream damage potential.
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

WILLIAMS MILL POND
SECTION 1
PROJECT INFORMATION

1.1 General

a.

Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through
the Corps of Englneers, to initlate a national
program of dam inspection throughout the
United States. The New England Divison of the
Corps of Englneers has been assigned the
responsibility of supervising the inspec-

tion of dams within the New England Reglon.
Metcalf & Eddy, Inc. has been retalned by the
New England Divislon to 1lnspect and report on
selected dams in the State of Massachusetts.,
Contract No. DACW 33-79-C-~0016, dated November
28, 1978, has been assigned by the Corps of
Engineers for thils work.

Purpose:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to ldentify con-
ditions which threaten the public safety
and thus permit correction in a timely
manner by non-Federal 1nterests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

(3) Update, verify and complete the NHatlonal
Inventory of Dams.

1.2 Description of Project

a.

Location. The dam 1s located on Tatnuck
Brook, a tributary of the Blackstone River,

WILLIAMS MILL POND DAM
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In the City of Worcester, Worcester County,
Massachusetts (see Locatlon Map and Dralnage
Area Map in Appendix D).

Description of Dam and Appurtenances.

Williams Mill Pond Dam 1s an earthfill dam 360
feet long and a maximum of 14 feet high (see
Figures B-1 and B-2). The dam consists of a
left and right (north and south) embankment
with a central spillway. The crest of the
dam, which 1s uneven and partially eroded, is
covered with trees and grass. The maximunm
wldth of the crest 1s 7 feet. The elevation
of the crest varles from 511.9 near the left
abutment of the splllway to 513.7 on the right
embankment. There 1s no information available
on zonling or core of the dam.

The left embankment has upstream and down-
stream slopes of 2:1 (horizontal to vertical).
The right embankment has a slightly steeper
upstream slope (about 1.8:1) and a 2:1 down-
stream slope. Both slopes are heavily over-
grown with trees and brush. The area down-
strean of the right embankment was reportedly
filled in to provide pariking for construction
vehicles. The embankment 1s less than 4 feet
high 1n this area. There i1s a lower vacant
lot situated downstream of the left embank-
ment. Thils 1s the site of the mills that used
the water from the dam,

The splliway 1s in the form of a cascade~type
welr comprised of stone masonry. The narrow
crest of the welr 1s constructed of a concrete
cap cast over stone blocks and sloped 1n the
downstrean directlon. The total length of the
welr is 47 feet, however, a 20.2-foot section
of the crest has been breached by removing
part of the concrete cap and one layer of
stones fron the right end of the welir. The
breached section of the weir 1s at El1 505.4,
while the maximum elevation of the intact por-
tion is 508.0. At the time of the inspection,
water was flowing between the stones on the
breached section of the weilr. The spillway
descends 1n three stone steps, each about 1.5
feet high, to a stone apron at the toe. On
the left side, the apron 1s formed of placed
flat stones, but on the right side, below the
breach, the placement of stones 1s 1irregular.

WILLIAMS MILL POND DAM




The approach to the splllway is flanked by a
stone masonry headwall which extends about 15

. feet on either side along the face of the dam.

The headwall jolns the slde walls at the welr,
The right side wall extends about 100 feet
down the dlscharge channel from the headwall.
It is composed of large stone blocks with
unmortared joints. The wall 1s a maximum of

9 feet high and decreases to 4.5 feet high
near the downstream end. Beyond the end of
the wall, the splllway discharge flows 1n a
natural stream valley to Coes Reservolr.

The left stone side wall ends at the toe of
the splllway and 1s replaced by a low concrete
wall. The wall no longer marks the left side
of the channel but extends into the woods
below the left embankment for a distance of
105 feet.

The discharge channel is a maximum of 47 feet
wide at the upstream end and decreases to about
30 feet wide at the end of the walls. The
bottom of the channel 1s covered with sand and
gravel, with some debrls. The channel dis-
charges into Coes Reservoir, about 150 feet
downstream.

There are no apparent outlet structures at the
dam.

Silze Classification. Willlams M11l Pond Dam
is classifled 1n the "small" category since it
has a maximum height of 14 feet and a maxi-
mum storage capaclty of 39 acre-feet,

Hazard Classification. Williams Mill Pond Dam
i1s sltuated such that complete fallure of the
dam would cause only minor property damage.
The pond 1tself 1s located 1n a heavily popu-
lated residential area of Worcester. Two
houses adjacent to the abutments could experil-
ence minor flooding or undercutting due to
fallure of the dam. However, there is no
developnent directly downstream of the dan.

A filled area below the right embankment 1s
used for parking construction vehlcles. Coes
Reservolir, which 1s located about 150 feet below
the dam, has a maximum storage capacity of 910
acre-feet, and therefore could easily retain

WILLIAMS MILL POND DAM
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the flow resulting from failure of the dam at
Williams Mill Pond. For these reasons, the
dam has been placed 1n the "low" hazard °
category.

Ownership. The dam and pond belong to the
estate of Mr. Roland A, O'Keefe. Ms., Ellza-
beth B. Nolan, 21 Holland Avenue, Rlverslde,

Rhode Island 02915 (telephone 401-433-1274) "o

1s the administrator.

Operators. There 1s no operational equipment
at the dam and there are no known operators.

Purpose of Dam. The criginal dam was built °
around 1888 to provide water for Thomas

William's Woolen Mill. The mill buildings

were located below the left embankment of the

dam on what 1s now a vacant lot. There 1s no

evidence of a slulceway to the mills. The

woolen mill closed in 1906 and the dam and ®
bulldings were abandoned. The dam and pond ’
have served no purpose other than recreational

for many years.

Desiygn and Construction History. There are no

records avallable on the deslgn and construc- ;’"'

tion of this dam. Early inspection reports by
the Worcester County Commlssioners Office pro-
vided only limited background information. A
1920 report stated that the dam had been aban-
doned and that there was evidence of leakage

through the splllway sectlion. Apparently this ‘®

dam was "washed out" in 1923 (see Appendix B, -
Previous Inspectlons, Partial Listing). It is
unknown whether the earth embankment or the
spillway was breached and to what extent. The
1938 inspection report stated that there was
no dam at this location, but the 1944 report
describes a "low masonry splllway constructed
about 2 feet hlgh in place of one which has
not been in for years." The 1955 inspection
report stated that the splllway had been
partly breached for many years. However, no
date 1s given for the breach.

The 1956 and 1973 inspection reports gen-
erally describe the present condition of the
dam. The spillway is still partly breached
and no apparent repalr work was ever done.

WILLIAMS MILL POND DAM -
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Normal Operating Procedures. There are no
operational procedures at the dam., Flow over

~ the 'spillway 1s uncontrolled.

1.3 Pertinent Data

a.

Drainage Area. The approximately 6,600 acre
{10.3 square mile) drainage area includes the
drainage areas of four upstream reservoirs:
Holden Reservoirs No. 1 and No. 2, which are
City of Worcester water supply reservolrs, and
Cook Pond and Patch Reservolr, which are
recreational ponds. The northern 75 percent
of the drainage area, including the reservolr
watersheds and the Cook Pond dralnage area, 1s
sparsely developed, heavily wooded, and has
moderately steep slopes. The southern por-
tion, including Patch Reservolr, 1s moderately
to densely developed, partially wooded and has
gentle to moderately steep slopes,

Discharge. Discharge from Williams Mill Pond
i1s over the ungated spillway and down the
stepped-stone cascade. The spillway 1s 47
feet long, including a 20.2 foot long breached
section. The unbreached crest is at E1 508.0.
Water which flows down the stepped stone
cascade and into the stream channel continues
into Coes Reservoilr 150 feet downstream from
the dam.

The combined breached and unbreached sectlons
of the spillway can discharge an estimated
1,900 cfs with the water surface at El 512.6,
which is the low point on the crest of the
dam. The outflow test flood (one-quarter the
PMF) 1s 4,170 cfs at E1 514.4, The spillway
has the capacity to discharge 45 percent of
the outflow test flood.

The maximum flood level at the dam is unknown.
A nearby resident recalls that the dam was
overtopped in a 1936 flood.

Elevation (feet above Mean Sea Level (MSL)).

A benchmark was established at El 508.0 on the
spillway crest. This elevation was taken from
a U.S. Geological Survey topographic map.

(1) Top dam: 512.6 to 513.7.
WILLIAMS MILL POND DAM
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(2) Test flood pool: 6514.4
. (3) Design surcharge: Unknown o
) Full flood control pool: Not Applicable
(N/A)
(5) Recreation pool: 508.0
(6) Spillway crest (ungated): 508.0 ®
unbreached section; 505.4 breached
section
(7) Upstrean portal invert diversion tunnel:
N/A .
o
(8) Stream bed at centerline of dam: 500.0
(approximate)
(9) Maximum tailwater: None
d. Reservoir i
(1) Length of maximum pool: 500 feet
(2) Length of recreation pool: 500 feet
(3) Length of flood control pool: N/A o
e. Storage (acre-=feet)
(1) Test flood surcharge (net): 34 at El
5144 .
[ ]
(2) Top of dam: 39
(3) Flood control pool: N/A 1
(4) Recreation pool: 11 (Approximate)
° X
(5) Spillway crest: 11 (unbreached section)
f. Reservoir Surface (acres)
%(1) Top dam: 3.8
L 4

~

‘v—

*(2) Test flood pool: 3.8

¥Based on the assumption that the surface area will not
increase significantly with changes in the reservoir
elevation from 508.0 to 512.6. » o
WILLIAMS MILL POlD DAM
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J.

N/A
8

Top width: varies from 3 to 6 feet

downstream - 1.5:1 to 2:1

feet

Crest elevation: 508.0 MSL (assumed
benchmark, unbreached section) 505.4

NHone

(3) Flood-control pool:
(4) Recreation pool: 3.
(5) Spillway crest: 3.8
Dam
(1) Type: earthfill
(2) Length: 360 feet
(3) Heilght: 14 feet
()
(5) Side slopes: upstream - 2:1
(6) Zoning: Unknown
(7) Impervious core: Unknown
(8) Cutoff: Unknown
(9) Grout curtain: Unknown
Spilliway
(1) Type: sharp-crested
(2) Length of weir: 47
(3)
breached section
(4) Gates: None
(5) Upstrean channel:
(6) Downstream channel:

Regulating Outlets,

wide; narrows to 30
long, leads to Coes
channel 1s sand and
branches and debris
flow.

outlets at the dam.

uncontrolled.

Maximum 47 feet
feet wilde, 150 feet
Reservoir. Floor of
gravel, with rock,
obstructing the

There are no regulating
Flow over the spillway 1s

WILLIAMS MILL POND DAM
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SECTION 2
ENGINEERING DATA

2.1 General. There are no plans, specifications, or
computations avallable from the Owner, State, or
County relatlive to the design and construction of
this dam. The only data used for this evaluation
were the visual observations made during the

2.3

2.4

inspection, a previous inspection report, and con-

versatlions wlith the Owner's representatives and
local residents.

We acknowledge the assistance and cooperation of
personnel of the Massachusetts Department of
Public Works: Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
Iagallo.

Also, we acknowledge the cooperation and assis-
tance of personnel from the Worcester County
Engineer's Office: Messrs. John 0'Toole and
Joseph Brasauskas.

Ms. Nancy Gaudette, Librarian of the Worcester
Collection of the Worcester Public Library, pro-
vided information on the early history of the dam
and the woolen mills. Additional information was
obtained from Mr. Joseph McNamara who llves near
the dam,

Construction Records. There are no as-bullt

drawings avallable for this dam.

Operating Records. No operating records are

avallable, and there 1s no daily record kept of
the elevatlion of the pool or rainfall at the dam
site.

Evaluation

a.

b.

Avallabllity. There is no engineering data
avallable.

Adequacy. The lack of detalled hydraulic,
structural, and construction data did not
allow for a definitive review. Therefore,

WILLIAMS MILL POND DAM




c.

the evaluation of the adequacy of this dam is
based on visual inspectlon, past performance

_history, and engineering judgment.

Validity. It 1s not possible to Judge the
valldity of the data because there 1s no engi-
neering or historical information avallable
for this dam.

WILLIAMS MILL POND DAM




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam
at Williams Mill Pond was performed on
November 29, 1978. A copy of the inspection
checklist 1s included in Appendix A. Pre-
vious inspections of thls dam and of the
original dam at this site have been made by
others since 1925. A partilal 1listing of
these inspections is in Appendix B. An in-
spection was made in 1973 by personnel from
the Massachusetts Department of Public Works,
A copy of thelr letter report to the Owner is
included 1n Appendix B.

b. Dam. Williams Mill Pond Dam consists of an
earth embankment with a central nmasonry spill-
way. The embankment 1s in falr to poor condl-
tlon. Both the upstream and downstreanm
slopes and the crest of the dam are overgrown
with thick vegetation, 1ncluding trees up to
2 feet in dlameter. The trees have formed a
network of roots that are now exposed on the
narrow, uneven crest. There 1s no riprap
visible on the upstream slope of the dam.

The areas of local erosion on the upstrean
slope appear to be due to surface runoff
rather than wave action, particularly in the
area adjacent to the splllway tralning walls.

The downstream slope of the embankment also
shows some erosion. A large "washout" area
i1s located adjacent to the right tralning
wall of the spillway.

There 1s no seepage evident at the toe of the
slope although the area below the left embank-
ment 1s apparently supporting marsh-type vege-
tation. Elsewhere on the left embankment,

the slope 1s covered with construction debris.
The area below the right embankment has been
filled in to provide parking for construction
vehlicles belonging to a local resident.

¢. Appurtenant Structures. The concrete and
stone masonry spilllway 1s in poor condition. ]

WILLIAMS MILL POND DAM
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The approach to the narrow-crested weilr 1is
overgrown wlith brush and trees up to 10 1nches
in diameter. The concrete cap to the welr is
barely visible through the brush, but that
portion that remalns appears to be in falr
condition. Two 1ron pins set 1n the concrete
are rusted and bent. The concrete cap 1is
missing in the breached portion of the welr,
exposing the underlying blocks of stone,

The training walls on the spillway are in poor
condition. The base of the walls on the
approach are out of alignment. Patches of
loose grout remain between some of the stones
but generally the mortar 1s missling entirely.
A few large stones have fallen out of the base
of the right wall and form part of the rubble
on the breached section of the crest.

The stepped stone cascade 1s 1n fair condi-
tion. However, the broad flat blocks which
form the apron at the toe of the welr are
tilted, probably due to erosion of the under-
lying material.

The masonry on the right side wall of the dis-
charge channel 1s in fair to poor condition.
There are large gaps between the blocks, and
the earth above and behind the wall, which
supports many trees, has slumped and settled,
A few large stone blocks have also fallen from
thls wall into the discharge channel. The low
concrete wall on the left bank of the dis-
charge channel 1s heavily eroded, particularly
near the upstream end. The erosion in this
area extends for 7 feet along the back of the
wall. The washout appears to have been caused
by water discharging from a ld-inch diameter
hole 1In the bank, below the wall. The hole
was probed for a distance of 2 feet into the
bank, which loosened more sediment until the
water ran turbid with orange silt. Flow was
estimated at 10 gpm, and the water cleared
again after a few minutes. An unsuccessful
attempt was made to trace the source of this
flow.

Reservolr Area. The pond itself is shallow
and heavlly overgrown with vegetation, great-
ly reducing the surface area. The area of

WILLIAMS MILL POND DAM
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the pond may increase somewhat during the

spring high water period, although at the time
- of the inspection, water was already over-

flowing the breached portion of the spillway.

The area around the pond, except at the north-
ern inlet and immedlately downstream of the
dam, 1s a heavily developed residential
section of Worcester. Future development 1is
unlikely. The area of the pond has roderate
slopes ranging from less than 10 percent in
the west to 25 percent on the southwest slope
of Walnut Hill.

e. Downstream Channel, Discharge from the spill-
way enters Tatnuck Brook, which 1s about 30
feet wlde. The bottom of the channel 1is
covered with gravel, bricks and debris. The
banks of the stream are low and thickly over-
grown with trees and brush.

Water flows downstream at a gradient of about
1l percent to Coes Reservolr, about 150 feet
below the Williams Mill Pond Dam. The
entrance to Coes Reservolr 1s choked with
fallen tree limbs and debris, and the channel
itself 1s not clearly defined.

3.2 Evaluation. The above findings indicate that the
dam 1s in poor condition, and there are several
defliciencies which require attenticn if the dam 1is
to be preserved. It 1s evident that the dam is
not maintained. Recommended measures to improve
these conditions are stated in Section 7.3.

WILLIAMS MILL POND DAM
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k.1

4.2

4,3

T

4.5

SECTION 4
OPERATING PROCEDURES

Procedures. There are no operating procedures at
Williams Mill Pond Dam. The mill that formerly
used the water no longer exists.

Maintenance of Dam. The heavy accumulation of
brush and debris on both the dam and spillway
indicates that the dam 1is not adequately main-
tained. This condition apparently existed at the
time of the 1973 inspection conducted by the
Massachusetts Department of Public Works. Also,
the eroded areas on the crest and upstream slope
of the dam have not been repaired.

Maintenance of Operational Facilities. There are
no operating facilities at the dam. Discharge
over the spillway 1s uncontrolled, and the breach
in the crest of the spillway welr has never been
repaired, There 1s no other outlet.

Description of Any Warning Systems 1n Effect.

There i1s no warning system in effect at this
site.

Evaluation. There 1s no regular program of main-
tenance or warning system in effect at Williams
Mill Pond Dam. This would normally be considered
an undesirable situation because of the potential
danger to lives and property downstream. However,
because the dam is classified as "small" and a
"low" hazard, and apparently no longer serves

any purpose, this condition does not present a
particularly serious problem. Were the dam to

be repaired and returned to use, a program of
inspection and maintenance and a surveillance

system should be implemented as recommended 1n
Section 7.3.

WILLIAMS MILL POND DAM
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

-—r

—p—

General. The dralnage area of Williams Mill
Pond includes four upstream reservoirs, all on
Tatnuck Brook: Holden Reservoirs No. 1 and
No. 2, which are water supply reservoirs for
the Clty of Worcester, and Cook Pond and Patch
Reservolr, which are recreational ponds. The
avallable storage in Williams Mill Pond has
been reduced by heavy silltation and growth of
vegetation in the pond. The dam 1s classified
in the "small" size category. At the time of
the 1nspection, the water level in the pond
was about 7 feet below the top of the earth
dam, and water was flowlng between the rocks
on the breached section of the spillway.

Below Williams M11ll Pond, Tatnuck Brook flows
directly into Coes Reservoir about 150 feet
downstream.

Design Data. There are no hydraulic compu-
tations available for this dam. The maximum
design flow is unknown.

Experience Data. Hydraulic records are not
avallable for this dam. A neighbor recalls
that the dam was overtopped during floods in
1936, and after that "the dam was lowered."
However, the County list of inspections (see
Appendix B) states that the dam was "washed
out" in 1923, and "sti1ll breached" in 1956.
The "breach" may refer to the blocks that were
removed from the spillway, but the actual date
and reason for the breach 1s unclear.

Visual Observations. Dilscharge from Williams

1 Pond 1s over the ungated spillway, down a
stone masonry cascade to the stream channel
below. Flood flows could be contalned by the
high masonry wall on the right side of the
channel. However, for the remaining distance
to Coes Reservolr, the channel ‘is 1ll-defined,
and flooding of the low area and woods to the
left of the channel is likely. The entrance
to Coes Reservoir is partially blocked with
tree branches.,

WILLIAMS MILL POND DAM
14

®!
'

'@



There 1s no other outlet at the dam.

Test Flood Analysis. Williams Mill Pond receives
flow from Patch Reservoir plus l.4 square
miles of tributary dralnage area directly
below Patch Reservoir. The inflow test flood
1s based on one-half the test flood outflow
from Patch Reservoir (calculated in an
earlier report, MA00l122, as one~half the PMF)
plus 25 percent of the calculated inflow for
the incremental drainage area to Williams
Mill Pond. The reductlon of 25 percent is
based on a estimated time lag between peak
flows.

The dam has been classified as a small dam of
low hazard potential. According to the Corps
of Engineers guidelines, the 100-year fre-
quency flood should be used for evaluation of
the capaclty of the spillway and dam. The
100-year flood for this report has been
considered to be equivalent to one-quarter the
Probable Maximum Flood (PMF).

The full PMF rate for the drailnage area below
Patch Reservoir 1s 2,200 cfs per square mile.
This calculation is based on the average drain-
age area slope of 3.6 percent, the pond-plus=-
swamp area to dralnage area ratio of 2 percent, and
the U.S. Army Corps of Engineers' guide curves
for Maximum Probable Flood Peak Flow Rates
(dated December, 1977). The peak outflow rate
for the incremental dralnage area is calcu-
lated by applying one-quarter the PMF to the

1.4 square miles of tributary drainage. Twenty-
five percent of this value was added to the peak
outflow from Patch Reservoir, resulting in a
total inflow test flood of 4,190 cfs. By
adjusting the inflow test flood for surcharge
storage, the maximum discharge rate was estab-
lished as 4,170 cfs or U405 cfs per square mile,
with the water surface at E1 514.4,

Hydraulic analyses indicate that the combined
breached and unbreached sections of the spill-
way can discharge a maximum 1,900 cfs with the
water surface at E1 512.6, which is the low
point on the crest of the dam. This discharge
is 45 percent of the outflow test flood. The
maximum head on the crest during the peak

WILLIAMS MILL POND DAM
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outflow would be 1.8 feet, with a discharge of
6.2 cfs per foot of width. Depth at the crit-

. 1cal flow would be 1.1 feet with a velocity of

5.9 feet per second.

Dam Fallure Analysis. The discharge rate due
to failure was calculated for the north (left)
embankment of the dam. The peak discharge
rate would be 2,340 cfs, with a maximum water
depth of 4.8 feet. Depending on the location
of the failure, the flow would either be
contained by the existing channel or possibly
overrun the vacant land below the left
embankment.,

Coes Reservoir 1is about 150 feet downstream of
the dam and there are no structures within the
path of a potential flood wave between
Williams Mill Pond and the Reservoir. No
major damage 1s likely to occur due to failure
of the dam, and the sizeable storage capacity
in Coes Reservoir will retain the flow without
causing further damage by flooding downstream.
For these reasons, the dam has been classified
in the "low" hazard category. This classifica-
tion would probably have to be modified if the
vacant land below the dam were to be developed.

WILLIAMS MILL POND DAM
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SECTION 6
% l , ' STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a, Visual Observations. The evaluation of the
structural stability of Williams Mill Pond Dam
is based solely on the visual inspection con-
ducted on November 29, 1978. As discussed in
Section 3, Visual Inspection, the dam is in
poor condition. Although no seepage was
noted, the presence of marsh-type vegetation
at the toe of the dam may be an indication of
seepage through the foundation. This could
eventually affect the stability of the dam.

b. Design and Construction Data. A note on the
Worcester County Inspection Record (Appendix
B) stated that a dam at this site was washed
out in 1923, and presumably rebuilt after
that. However, there are no plans, specifi-
cations or computations avallable on the
design, construction, or repair of this dam
from the Owner, County, or State.

Information does not appear to exist on the
type, shear strength, and permeabllity of the
soll and/or rock materials of the embankment.

c. Operating Records. There is no evidence that
Instrumentation of any type was ever installed
in Williamg Mill Pond Dam. The performance of
this dam under prior loading can only be
inferred by physical evidence at the site.

d. Post-=Construction Changes. There are no as-
built drawings available for the dam. It 1is
assumed that the only post-construction
changes involved breaching the crest of the
spillway.

e, Selsmic Stability. The dam is located in
Seismic Zone No, 2 and in accordance with
Phase I "Recommended Guidelines" does not
warrant seismic analyses.

WILLIAMS MILL POND DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

?‘_ .

Condition. Based upon the visual inspection
of the site, and the lack of operational or
maintenance information, there are defic-
iencies which must be corrected to assure the
continued performance of this dam. Generally,
the dam 1s conslidered to be in poor condition.
Several signs of distress were observed at the
site: 1loose stone blocks in the breached
sectlon of the splllway; lack of a low=level
outlet from the pond; erosion at several loca-
tions along the embankment; possible seepage
through the toe of the left embankment; dense
growth of trees and brush on both slopes and
the crest of the embankment, and on the
approach to the spillway; deterioration and
locallzed collapse of the spillway stone side
walls; settlement and displacement of the
stone blocks forming the apron of the spill-
way cascade; erosion of the left bank of the
discharge channel and deterioration of the
concrete retalning wall; unidentified flow
beneath the retaining wall; and accumulation
of branches and debris in the downstream
channel.

Hydraulic analyses 1indicate that the spillway
can discharge a flow of 1,900 cfs with the
water surface at El1 512.6 which is the low
point on the crest of the dam. An outflow
test flood of 4,170 cfs (one-=fourth the
probable maximum flood) will overtop the dam
by 1.8 feet.

Adequacy. The lack of detailed design and
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the
adequacy of this dam is based primarily on the
visual inspection, past performance, and
engineering judgment.

Urgency. The recommendations and remedial
measures outlined below should be implemented

WILLIAMS MILL POND DAM
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by the Owner within one year after receipt of
thls Phase I Inspection Report assuming that
the dam will be retained.

Need for Additional Investigation. Additional

investigations to further assess the adequacy
of the dam are outlined below in Section 7.2
Recommendations.

7.2 Recommendatlons. As a result of the visual inspec-

tion and a review of limited available data, further
investigations to assess the adequacy of the dam are
not considered necessary unless the dam is to be
Rehabllitation of the dam would require that
the Owner hire a qualified consultant to conduct a more
detalled hydraulic and hydrologic investigation and
design an adequate spillway.

retained,

The necessary repair and maintenance procedures are out-
1ined 1in Section 7.3.

7.3 Remedial Measures

a.

Operating and Maintenance Procedures. The dam

and spillway are not adequately maintained.
It 1s recommended that the Owner accomplish
the following:

(1)
(2)

(3)

(4)

(5)

(6)

(7

construct a low-level outlet

clear the brush, trees and stumps from
the embankment

backfill and protect the eroded ares on
the crest and slopes of the embankment

place riprap on the upstream face of the
dam

investigate the source and control the
leak from the left bank of the discharge
channel

backfill the eroded areas behind the con-
crete side wall

clear branches and debris from the chan-
nel at the entrance to Coes Reservoir

WILLIAMS MILL POND DAM
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(8) 4implement a systematic program of main-

tenance inspections. As a minimum, the

. Inspection program should consist of a
monthly lnspection of the dam and appur-
tenances, supplemented by additional
inspectlons during and after severe
storms. All repairs and maintenance
should be undertaken in accordance with
all applicable State regulations.

(9) periodic technical inspections of this
dam should be continued on an annual
basis

(10) 1institute a definite plan for surveill-
lance and a warning system during periods
of unusually heavy rains and/or runoff.

7.4 Alternatives. If the dam is not to be retained,
the alternative 1s to breach it and drain the pond.

> o
® L 4
3
]
]
1
WILLIAMS MILL POND DAM ». o
20 ‘ ]
1
e © e o o o o o o o oo o o o o o




v " Pp— Pp—— -y " _p—— - > Y gy

o

- APPENDIX A

ll ' PERIODIC INSPECTION
CHECKLIST
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PERIODIC INSPECTION
PARTY ORGANIZATION

PROJECT (ilhams Hill Pond DATE (i]aal7¥

TIME ¥ 30 am

WEATHER_Su_n%‘_QO 's

W.S. ELEV.305.8 U.S.500.7D4.C.

Assumed benchmark E | 50€.0
PARTY: . at crest o€ unbreached seetion of

. sP:"U%.

1. s Perce 6. EJd Greco
2. D_cole T.__Lyle Branogan
3. B. Checch 8.
4, 9.
5. 10.

PROJECT FEATURE INSPECTED BY REMARKS
1. bam E c-@oJ's. Peree
2. so.itwc%L L. Branaqgan
3.
5. -
6.
7.
c.

15
pacef-l T
° ° ° ° ° ° ° o ° ° ° ° ° °
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- PERIODIC INSPECTION CHECK LIST
PROJECT _Wiliams Ml Pond DATE__ 1]29]7%
PROJECT FEATURE__ Dam _ NAME E Greco
0 DISCIPLINE__Geptechn ¢al NAME S. Perce
MNote: dls - downsfream/' uls = upstream
AREA EVALUATED " CONDITIONS
DAM EMBANKMENT Earth embarkment to left of spiliway
- Crest Elevation §12.6 o S13.7
Current Pool Elevation 505.8
Maximum Impoundment to Date wnenown
Surface Cracks not appl.cable
Pavement Condition 4 01’;:2: tr:ue::: 4"3:3 j;fy:‘:f:n' both Sloges
. Movement or Settlement of Crest | none visible
Lateral Movement not a‘ﬂrarenf
Vertical Alignment nla
K Horizontal Alignment fairly 51ra.3h+
mund at ieft+ aburarrT.
Condtvion st Avutment and at | LT T ey wal ot rigrr o tret
NStructural Trems on Slopes rot visible
" Trespassing on Slopes Qonstruehon debris dumped o ol}_g slo??
el R R
between spilivdy and et abutwert
— Rg:lzlirl':ge Protection - Riprap ngn;'g?fw:gbt;hoﬁg?w oy brash
Unusual Movement or Cracking at | npne vis ple
) or near Toes
- Ugusual Embankment or Downstream szﬁaﬁﬂzrsf‘l%e;* é:::,; éegw'sr;m:p 8 _.0 E
eepage dls toe
Piping or Boils Nore Visible i
, Foundation Drainage Features nene ° *
) Toe Lrains none
Tnstrumentation System none

page A-200 b _
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PERIODIC INSPECTION CHECK LIST

PROJECT_ Wilhams Ml Pad DATE__ n|24]
PROJECT FEATURE_ Dike NAME E. Greco
L DISCIPLINE___Geptechnical NAME s. Perce
AREA EVALUATED CONDITION
DAM_EMBANKMENT Eor+h empantment to rigqnt of
. - sp»lhway

Crest Elevation

Current Pool Elevation

_ Maximum Impoundment to Date

Surface Cracks

Pavement Condition grass and bru\shj same «s clam

. Movement or Settlement of Crest | rone wviS:'ble

Lateral Movement _

Vertical Alignment

‘ Horizontal Alignment walg shrougm'
Condition at Abutment and at right abutment - natezl grourd | housc
Concrete Structures leé+ abutmert — Training uoa ot Jp.nlwaﬂ

Indications of Movement of

Structural Items on Slopes hose Visible

I A
Trespassing on Slopes {b°+po#h
uls - adacent 10 rignt Splluaty abutrmert
Sloughing or Erosion of Slopes d5$» |ow‘ “mshow-.‘!:‘,w ad,acrt 1o
or Abutments sgulway tang Lall
j - Rock Slope Protection - Riprap none visiple Stone wall buit alwy
_ Failures pond  uis of right abutaprr
Unusual Movement or Cracking at | ,,ne viSible
or near Toes
- T ) o
Unusual Embankment or Downstream| nppne VviS/be
Seepage
Piping or Bolls none
Foundatlion Drainage Features none ° ® .
Toe Drains None '
Instrumentation System Nore ‘
pagef-307 6 ° °
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. PERIODIC INSPECTION CHECK LIST

PROJECT _ Williams M) Pond DATE ‘'|24]7¢
PROJECT FEATURE OuMet NAME E Greco
I DISCIPLINE Geotrech nical NAME S. Pierce
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
. TNTAKE STRUCTURE Vo Outlet works

a. Approach Channel

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

‘ b. Intake Structure

Condition of Concrete

Stop Logs and Slots

| B
Vo ) L )
b L o
) L o
pagefA<4ofl b
] o o [ o o o o ([ [ J ® ® o [ | J ® o (




L o ]

v

DA AR Mt

. PERIODIC INSPECTION CHECK LIST

PROJECT _Williams M| Pand DATE \ll'?—“)78
PROJECT FEATURE __Spillway NAME L. Branegan
~ A" A
l DISCIPLINE Hudraulics NAME -
. ot ’
AREA EVALUATED CONDITION
QUTLET WORKS - SPILLWAY WEIR, -
- APPROACH AND DISCHARGE CHANNELS ’
5ubm:,rge' d
a. Approach Channel - VLA
General Condition very poov
) winqwea s sa\.qr,.-d at o&§Ee N
ng:znmick Overhanging moPtar missing “a few ot Blocks ’
€ nove falien ontp chranngl ard oci-
prush  and trees up 10 10" damefer
Trees Overhanging Channel %m/.ng ~ ahanel
.~ Floor of Approach Channel .
' '
b. Weir and Training Walls See page fA-b
Contrete cap apparer tast  oer
G(e:ne‘ral Condition of <tone otocﬁ ,fc)e,:%{ak, creachcd
oncrete v 20 - &Aj. secthon or r\qr-y ecA st L€
‘ Rust or Staining nla y
Spalling nla
Any Visible Reinforcing nilo
. Seepaog (~108f™) tiow.ng trom 14" da Fole® -
L Any Seepage or Efflorescence | pant u.us"c':,,c,j:"gw,‘;,@ cal . orareel !
Drain Holes hone
dry stone masorvy WAt canfinucs on rars
¢. Discharge Channel sde, (0w cancrede wall o leFt bank efadﬁ
_ General Condition far to poor )
Loose Rock Overhanging
Channel none
_ Trees Overhanging Channel few trees, some brush fgm sdciails
Floor of Channel sand , grave!  bricks and dcbrs L
Channel wid+h reduced by debr:s ard ]
Other 2bstructions & before i+ e A Caser von v
% probed role fr 2 4&1’, clear water furned orame ard V&S .'mH}j)
~ N tlear ag6:n afier ~ 2 minutres _ |2 ® y
X% Erosen behind 4his wall exgends for T feet along 1hc wall
page A-Sof 6 i
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PERIODIC INSPECTION CHECK LIST

S -
)
I PROJECT__ Williams DATE___ u|24]78
PROJECT FEATURE_ Sglway NAME L. Brancgan
DISCIPLINE__ Wydrayhe NAME ]
' )
AREA EVALUATED CONDITION
OUTLET WORKS - SPILLWAY WEIR |
APPROACH AND D ’
b. Weir and Training Walls Conhrued bom poge A-S

~ War 13 Jormed by omerete cap
cast over stone blocks

= Cap s tid downstrarm changes to )
|_meks on dis side of orest

=Two 1on pins Wik Nuts expaed i arcecte
—right end et crest agparerty breached:
cemoved  €xpOSing blocks undernen+h

[~ Wew \@ads tv 4-step Stonc tascade, }
|=lan c _skabs « of ade

- roekt slag hHed, misaligned, alse
] ¢ i 4.

Tl"dlﬁmﬂ walls : stone Msong' pa+(he.s of '— -

loose gmut reman i places +he
rest s whout any mor tar

) [ ) .
L o .
) ®
)
page fi-bof 6 _
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APPENDIX B

PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS

Page
Figure B-1l, Plan of Dam B-1
Figure B-2, Sections through Dam B-2
Previous Inspections (Partial Listing) B-3
Letter to Owner from Massachusetts
Department of Public Works, B-4
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April 30, 1973

Mr. Poland O'Keefe
16 Southern Drive
Worcester, Massachusetts

RE: Dam ;#3-14-3L8-9
Vlorcester
~Williams }Mill Pond Dam

Dear Mr. O'Keefe:

Relerence is made to your letter, dated April 20, 1973, wherein
vou mention misplacing my letter, dated March 29, 1973, a copy of which is
enclosed.

In response to your problem of removal and control of aguatic weed
grouwth b chemical treatment I regret to inform you that this Division
cannot be of assistance, or provide you with a cost estimate for such a
project. You may, however, refer this matter to lMr. Mario Boschetti
of the Massachusetts Department oi Public Health, Division of Environ-
mental Health, at 500 Washington Street, Boston, liassachusetts (tele-
phone 727-2692). You may also wish to mention the problem of the snap-
pinz turtle to him,

The conditions reouiring your attention as mentioned in my letter
of lMarch 29, 1573, can wait until you return from Vermont in the Fall.

Your request of our permission to sell your property is not neces-
sary, as it is your decision to make.

If we may be of some other essistance plezse do not hesitate to
contact us.

Ver;r trul ;ours,

Fod & Aetheets

FR2D, C. SC'"IELM, P.E.
Deputy Chiel in:ineer
Li:/afs
cc: h. E. L -brani DHE!3

e Troiano, Dist: 3

Enclosure: B=l
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APPENDIX C
PHOTOGRAPHS

WILLIAMS MILL POND DAM
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NO.1 DOWNSTREAM VIEW OF LEFT EMBANKMENT
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NO. 5 EROSION OF CONCRETE WALL ON
LEFT BANK OF DISCHARGE CHANNEL

o =
. o

1
NO. 6 BREACHED SECTION OF SPILLWAY
AND RIGHT TRAINING WALL
e e
WILLLAMS MILL POND DAM
C-3 ,
- = v 2w - - -4 - - - - LJ L




el

APPENDIX D
HYDROLOGIC AND HYDRAULIC

COMPUTATIONS
Page
Figure D-1, Watershed Plan D-1
Figure D-2, Watershed of Southworks Pond D=2
Computations D-3

WILLIAMS MILL POND DAM
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

WILLIAMS MILL POND DAM
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